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(54) ARITHMETIC AND LOGIC UNIT 



(57) Abstract: 

PURPOSE: To reduce power consumption by dynamically 
changing bit width to be operated and inhibiting the 
operation of an arithmetic unit in a bit part whose operation 
is unnecessary. 

CONSTITUTION: The control of an arithmetic and logic 
unit 1 and bit width for operation are changed in 
accordance with timing for operation and an arithmetic unit 
for a bit part whose operation is unnecessary is not driven. 
The operation size of data 15 judged by the value of a field 
indicating data operation size included in an instruction 
code, and when the judged result is the operation of data 
with the bit width smaller than that of the unit 1, the bit 
width for executing operation is changed so as to driven 
the unit 1 only for a bit part to be practically operated. 
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tsjmmmwjikb. 

[!§3RJJJ2] ♦*3-Krt«C*ll*fTtt3 try h««K 
[0 0 0 1] 

[g|g±<2*]«#&] WJ**fT5e* h*« 

T *.*ffitt9tt*8B.lC * * CD Tf » 4 • 

[0 0 0 2 ] 

2 4 try h<£>T Hl/^JRJ»4: 1 6 h©^-**** 

^vy^ ri— ®msiia»j»*B*fli^T 

#<z)«sg®#i&{tb-t^*:o — * 1 6 try hCD-^-* 

±&8 try h^6D«I»»H*HRft:i6#U'r^&. 
[0 0 0 3] Sfc. fj^3— HrtCS^ftfTfcdf*—* 

JITSt*— l 6 try KZ)»-&7?*»«tt3ISt 
*«B©W**frfc3try hi^^ltss^iiailifi 1 

ot^^ofeo bfctfoT 1 6 Ify h©Wfl*fT&3 
2 4 try b^T©»«l»31«J|[«B#»ff b 

X^tZo 

[0 0 0 4] 

[#BW#8P&b£5£:^3I£M] b^L&#£&*<Df? 
«Kra«*«B"ett, «»*frfc? y hattEST-ft 

'B©tTy h»fcSttoTV>££3*»£' , T?*>±fcry hR 
BSttT^fc, 

[0005] ««naga&tt3iEa)fliH«jiP%u, <£r8S 

[0 0 0 6] 

*fc»ic*»wc«a»«iia«i»«BttJMT©Jiaa: 



(1) «»*fT*5*^5>^K:J:^TW*»a*»*S 
B©fMffl*Sx., «»*?T*5#5©«&^ey hffi^tt 
*H£SEB*»f^***^^ 

(2) *R£«**fTtt3f&s#*atry kd**»^ 

[0 0 0 7 ] 
[0 0 0 8] 

L&#£I£EPi1-'5o Bli:i2*«^t*«B©»l© 

0, «**fr*5 tfy Mi**MU «»*fT*-5i6J5 

3 iS^© g*ffl 4 Tik T « © T* ft 4 o 
[0 0 0 9] ^ 2 4tryh©7Kl/7«**ffft5ifc 
2 4lfy h«Off«tt9illfl«Bl«}» 

^t^^htSo c©»»»a«»*Bi£#u 20 

©2 4 try hAiffll/^i'RakRbi: loco 2 4 fcT 
y h«»j|S*fflU^^^R C tfiSlt^tVT^So U^X 
na, Rb, R c&^tl^tlTtiL&O^ 1 5 try Y<D 
Ral, Rbl, Rc l-t±ffi©l 6-2 3 try h<DR 
ah, Rbh, R c h*&«/a**vt^3. l^**R 
attRal, RahMUtftlftll 6 try hm<D(g 
9 2 t 8 tr y h H<DfI^ 3 -effflf tt9fK*BB 1 © XJi 
CSMRStlTOS. P«£US^*RbA> 4, 
5 7?»«liS«»*Bl©A*t:»ttStl-C^So £6 

cu^^Rc <* tra tt9*t*SB 1 ©a^r c r c i a 

[0 0 10] $fc&ISB#jaS&8tt. ff«M9tt*XB 
l*l/^*Ra, Rb, RciC 1 6 try 

a<o*2 4 -cy h*iif***s©**»jap ; ra. -©st 
nm%m$i8ic&?-( \>^m^xt3^ 9, io^a 

So 

[ooii] zcDmnmmmm^ i i affffrratiiiKfi 

ilti^^Rah, Rbh, R c hfcffittSft-C O5o 
[0012] &£^<DiS^£o^Ti»f?§T£<> 0 2<*gL 

»*• T«:t)%Bll©*-f 5>yfi^X*M-?9, 10 
H«iaa«»8Bt?fTton5«IKZ>try h« 

2 4 £y h©W»*S-ii\ 5. >?m^ 1 0#n-l/ 

^iuosBBtti 6 try h<Dmn*z&z£otzmnffiffl 
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[o o i 3 ] V, mwmmw^sx9 4 $ yvm^x-h 

l^WI/^fcttO, Ra, Rb, Rc. t^lTH* 

mmmnmm i«2 4 try h-r^T^r*^ ytta-o 

lil/i?7*Rcl:2 4 try hr-^hUTEDiiSn, 

9 1 Kin — U^;u«Cfc5. CCr>HS»Ral, Rb 1, 
Rc l*ctVHt«»31tlll|t«Hl©Tttl 6 fcTy h#*= 
\tW79*r4 Dttffsu ±&<Z> 8 tf y h#©M^ 

SfittiMlsUfc^o CCDfctf), ^^f^^If 10^D 
— u^;KO^-f 5, ></T-fcJu ±ffi8 If y hfl*©JMI5»3I 
«*»B*-«ttl c U^^^.Rah f Rbh, Rchtttft 

[0 0 1 5] c©A3IC, 94 %. >?m^9 , 1 0£J: 
^>T2 4 try h***fr*5*l 6 fcf v hStfi^fi 1 ^ 

£tfl/^*Rah, Rbh, RchttlftS^ft^ffl 

[0016103 fcB4*ffl^t:**ffl<0*2©fllfi01 

if y h«*aEM^S&fc©'^—**Er^ -ecD^n — 

[0017] 2 4 try bCD7FU;*£IB*f#0 1 6 try 

-e. 2 4 try h«cD*«ia3ia»»««i*i»"3-r^*i: 

n o COSJffl&SSIStSSlCMU. 2o©2 4tfy 
hA*ffll/^*Ra.fcRbt loCD2 4lf y 
Rffli/^^RctfStt&tvr^a. i/^7>Ra, R 
b, Rctt**l*ftT(fiUD0^ 1 5 try F<DRa 1, R 
bl, R c 1 £±ffi<£> 1 6-2 3 tfy be£>R ah, Rb 
h, Rc h*e>«JGR;*ftT^5. 
1, RahC#LT*n*tll 6lfy F«<Z>«#2i:8 
tfy h*©«9 3^»fBI83i«»aE«ia)A*t:«l*S 
tlTt^o 0«lCUy;**Rb*e>*fi94, 5T?»tff 

> R ctt*»>l**« l©aj*CR c lttl 6 try 
h«l£DS^6, Rchtt8lfyhiCDOT7ta«*ft 

[0018] SfcSI&gfPISPSS 1 5 tt, 8ftft9ttffS 
Il«l/^*Ra, Rb, RclC 1 6 If y h§rg£«:2 
t5©*2 4 Ify Hl»4S^5©**i»TS 0 CCD 

c^SfSgjB^fi^i 4{c e toT*^^a^^St^|{ai{i 



91 i «iSEiii»j«BifiB 1 5*e>Uj*<**iT^5o :©s 
i lUffwiiajRiisiBi^^cFRah, 

Rbh, Rch(CgSjR$n-C^S. 
[0 0 19] *£*©ftf1s£o^TMW-r£- 03 £5* 
r<fcd£*^3-FW£Sli9*fT«i:5 tfy F«*fi5£-T 
Sf-^12$^otOSi^ 0 4 <Dffr^r8?I£9S 1 3 
ff©^3-K4®lct5o *<3D#SMS«#2 4 try 
hWWSi&Bfc-rs^T-ftiia^lWKjlSSS^ 1 4 

;i/fcfc!K Ra, Rb, Rc, « £T5]»ffttJIStJf(£8 
Ki2 4 tf^ ht^T^7^f>f ^^^otlftUx 2 
4 tfy h©«J(#frtoft*o ^0M§SS(il/^7^R 
c£2 4 try Ft'— *fcLT8l!>&$*U ffiflD^ny^ 

[0 0 2 0] tihMBRff 1 3T-/3?S!L^^S^, 

i 6 try h«ii*raf^Tf»tt«**j!P«»jiiflifl' i 
4tta-i"<;i'i:fca. ttlMffflfliflSl 5 tftfr^ftTOMS 

1 4#n-u^;u*£hig^-f fltmifflfliUl 
91 1 — u-^;i/fc:fc£ 0 COBIRal, Rb 1, 
R c 1 «<t VXffltlifWSI 1 ©Tffi 1 6 If y 
tttfT^T 1 * -yfcfcDttfPU ±ffi©8 Ify F#©«» 
«W*I&f|sL«:^. Z<Dfr®. 94 l>9m^l O&u 
-W<)\s<D94 5>^T?HU ±ffi 8 tr y F 
*l/^?Rah, Rbh, R c httttffe Lfc^. 

[0 0 2 1] c<z>*5£#*:3— F*cs#>&*tvr^ 
SWtSKy F4B&*<tt!nSffi 1 3T-8SSSU 1BRIS 
1 4*a*-TSC.fciCj;^r 2 4 tfy hSI»£fT 
3ft3*l 6^y h»»*ff*^frft»J»b. t&f££-fr£ 
^B(0&l^«li31«»aEB*<fctfU^^*Rah, R 
bh, Rch«4»f^S*fl:^««l«ff*3. 

[0 0 2 2] 

[0 1 ] 1 «*«Mtt*SB 

[0 2 ] *$8W©?g 1 CD«BM(Cfl(dlltllfm*lia(B 

[0 3] KDUffifl \z%z>wmm®m%$iWL 

[0 4] *ftncD«2^^«iCfll&l|E«|ft9tt*«B 

o«fiS**r7Dy ^0 

Ra Xil^V^9 

Ral A»ffll/WRa©0-l 5CyhB» 
Rah A^ffll^** R a© 1 6-2 3 try hg&# 
Rb A*JBU^X* 



5 0 8 1 8 



Rbl vX*Rb©0~ 1 5 fcT-y ht&fi 

R b bi * A^fflV is 7* ?Rb©l 6 ~ 2 3 fcT y h- g|5# 
Rc A^fflU^** 

Rcl Aifrffl Ui'X^ R c © 0 ~ 1 5 tT >v h §6-fr 
Rch XAffll/^X^RcfD 1 6~2 3 tf>y Ngfi# 

1 jMfaftaatKSB 

2 R a 1 <Z) JCffilfcSiftJKKB 1 A^Jft^ 

3 r a htDnmmmmn^m. 1 -ncda^i^ 

4 Rbi ammmmnimm. 1 ^©a^m ^ 

5 R b h(Z>*ffiltiliJtjmgK 1 ->OA*l§ 

6 Rci aimwamimw. 1 ^® xttm^ 



7 R c hcmpaaSiSiSB 1 "s<DA*>{i^ 

8 mnmmm& 

9 *-f 5.>^«^A^iS^ 

10 *<( xvvm^xtim* 
1 1 
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1 3 4r-*JKttffi 

i 4 *-*fne«jii<E* 

1 5 jftJMIfHailft 
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